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(57) Abstract 

A silt removing apparatus (10) is provided for removing silt from under a body of water. The silt removing apparatus (10) includes 
a silt removing wheel (16) rotatably mounted on a flotation arrangement (12). The silt removing wheel (16) has a plurality of silt retaining 
chambers (46) defined by a plurality of vanes (44). Once the silt has been retained in the silt retaining chambers (46), a shield mechanism 
(18) shields the silt from the water as the silt retaining chambers (46) rotate through the body of water. Once the respective silt removing 
chambers (46) reaches an upper most position, an ejector mechanism (19) removes the silt from the chambers (46). A conveyor arrangement 
(20) transports the silt to a storage site. If an object is wedged between the shield mechanism (18) and the silt removing wheel (16), a 
release mechanism (89) trips and the silt removing wheel (16) is stopped in order to remove the object. 
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Description 

APPARATUS AND METHOD FOR REMOVING 
SILT FROM UNDER A BODY OF WATER 

5 

Technical Field 

The subject invention relates to the removal 
of silt from a body of water and more particularly to 
a method and apparatus for removing the silt from a 
10 shallow body of water. 

Background Art 

There are various known structures that are 
designed to remove silt from bodies of water. These 

15 known structures are normally designed to remove the 

silt by scooping the material from the bottom, using a 
clamshell bucket to dig the material from the bottom, 
using an auger device to extract the material, or by 
using a suction type of device to remove the material 

2 0 from the bottom. In these known structures, it is 
necessary to convey or transport the extracted 
material to an area or settlement pond in which the 
silt can separate out from the high volume of water 
that accompanies the silt. It is quite expensive to 

25 provide a location in which the water mixed silt can 
be deposited in order for the silt to settle out from 
the water and the water subsequently removed. 
Furthermore, depending on how far away from the body 
of water the settlement pond is located, the cost of 

30 transporting the water mixed silt may be very high. 
The time needed to permit the silt to separate from 
the water, remove the water and allow the silt to dry 
for subsequent removal from the settlement pond can 
take weeks. This long time adversely slows the 
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process of removing the silt from the bottom of the 
body of water. It is desirable to have a quicker and 
more cost effective manner in which to remove silt 
from a body of water, 
5 The present invention is directed to 

overcoming one or more of the problems as set forth 
above . 

Disclosure of the Invention 

10 In one aspect of the present invention, an 

apparatus is provided for removing silt from the 
bottom of a shallow body of water. The apparatus 
includes a floatation arrangement operative to float 
on the surface of the body of water, a frame 

15 arrangement mounted on the floatation arrangement, and 
a silt excavating wheel mechanism having an outermost 
circumference. The wheel mechanism has an axis 
oriented parallel to the body of water and is 
rotatably mounted to the frame arrangement. The wheel 

20 mechanism is operative to extract silt from under the 
body of water. The apparatus also includes a 
conveying arrangement operative to convey the 
extracted silt away from the excavating wheel 
mechanism and a height adjusting mechanism operative 

25 to raise and lower the excavating wheel mechanism 
relative to the surface of the water. 

In another aspect of the present invention, 
a method is provided for removing silt from the bottom 
of a shallow body of water. The method includes the 

3 0 steps of mounting a frame arrangement on a floatation 
arrangement, mounting a silt excavating wheel 
mechanism having a plurality of silt retaining 
chambers on the frame arrangement and rotating the 
wheel as the floatation arrangement is being moved in 
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a predetermined direction, shielding a portion of the 
excavating wheel mechanism's outer circumference from 
the volume of water, shielding a portion of the 
excavating wheel mechanism's inner circumference from 
5 the volume of water, ejecting the silt from the 

respective silt chambers, and conveying the silt to a 
transporting mechanism, such as , a barge or conveyer 
system, 

10 Brief Description of the Drawings 

Fig. 1 is a diagrammatic representation of 
an apparatus incorporating the subject invention; 

Fig* 2 is a front view of the apparatus of 
Fig. 1 taken along the line 2-2; 
15 Fig. 3 is a side view of the apparatus of 

Fig. 1 taken along the line 3-3; 

Fig. 4 is an enlarged partial side view 
taken along the line 4-4 of Fig. 1; 

Fig. 5 is an enlarged partial view of a 
20 shield mechanism; 

Fig. 6 is an enlarged partial view of the 
shield mechanism of Fig. 5 in the tripped position; 

Fig. 7 is an enlarged partial view of an 
ejector mechanism; and 
25 Fig. 8 is a top view of the ejector 

mechanism of Fig. 7. 

Best Mode for Carrying Out the Invention 

Referring to the drawings and more 
3 0 particularly to Figs. 1-3, an apparatus 10 is provided 
and adapted to remove silt from under a body of water. 
The apparatus includes a floatation arrangement 12, a 
frame arrangement 14 connected to the floatation 12, a 
silt excavating wheel mechanism 16 operative to remove 
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the silt from under the body of water, a shield 
mechanism 18 operative to shield the wheel mechanism 
16 from the water during the time the silt is being 
removed from under the water to a point above the 
5 water, an ejector mechanism 19 operative to aid in the 
removal of the silt from the wheel mechanism 16, a 
conveying arrangement 20 operative to transport the 
silt away from the wheel mechanism, and a height 
adjustment mechanism 22 operative to raise and lower 
10 the wheel mechanism 16 relative to the silt under the 
water. In order to move the apparatus 10 under its 
own power, a propulsion and steering system 23 is 
provided. 

The floatation arrangement 12 includes a 

15 plurality of individual floats 24 interconnected to 
each other by the frame arrangement 14 to form a 
platform. The floatation arrangement 12 also includes 
a buoyancy control arrangement 26. The buoyancy 
control arrangement 2 6 is operative to control the 

20 level of the platform by increasing or decreasing the 
buoyancy of at least certain ones of the plurality of 
floats 24 in order to compensate for changes in weight 
distribution . 

A power source, such as an engine 28, a 

2 5 fluid tank 3 0 and a cab 3 2 are mounted on the frame 
arrangement 14. The location of the engine 28, the 
fluid tank 30 and the cab 32 could be at different 
locations on the frame arrangement without departing 
from the essence of the of the subject invention. 

30 The silt excavating wheel mechanism 16- 

includes a wheel frame assembly 34 pivotally connected 
to the frame arrangement 14 at a pivot point 3 5 and 
the height adjusting mechanism 22. The silt 
excavating wheel mechanism 16 has an outermost- 
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circumference 36 and an innermost circumference 38 and 
includes first and second wheel assemblies 40,42 
rotatably mounted to the wheel frame assembly 3 4 about 
an axis 43. The first and second wheel assemblies may 
5 be secured one to the other or may be made as one 
integral assembly. The axis 4 3 is illustrated as 
being parallel with the surface of the water, but it 
is recognized that it is not necessary for the axis to 
be parallel with the water surface. It is recognized 

10 that the wheel mechanism 16 could be rotatably mounted 
to the frame arrangement 14 and have another type of 
height adjustment control. 

Each of the first and second wheel 
assemblies 40,42 has a plurality of radially spaced 

15 vanes 44 that define respective silt retaining 

chambers 46. Each of the vanes 4 4 has opposed ends 
48,50 with first and second opposed sides 52,54 
connected to the opposed ends 4 8,50. As illustrated, 
in the subject embodiment, the sides 54 form a divider 

20 between the first and second wheel assemblies 40,42 . 
and one of the opposed ends of the vanes 4 4 from each 
wheel assembly 40/42 is connected to the divider. 
Each of the respective vanes 44 is located adjacent 
the outermost circumference 3 6 between the outermost 

25 circumference 36 and the innermost circumference 38. 
As illustrated, the vanes 44 in one wheel assembly 4 0 
are radially offset from the vanes 4 4 of the other 
wheel assembly 42. It is recognized that vanes in the 
first and second the wheel assemblies 40,42 do not 

3 0 have to be offset relative to each other. In the 
subject embodiment, each of the vanes 44 has a 
curvature or a continuing changing radius that extends 
from the outermost circumference 3 6 to the innermost 
circumference 38. The curvature is provided in order 
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to permit the respective vanes to enter the silt and 
not create unnecessary turbulence between the silt and 
the water. 

The first and second wheel assemblies are 
5 driven by a fluid motor assembly 56 in a conventional 
manner. In the subject embodiment , a final gear drive 
arrangement is connected between the fluid motor 
assembly 56 and the first and second wheel assemblies 
40,42 in order to reduce the size of the fluid motor 

10 and to provide the needed torque at a slow speed. 

The conveying arrangement 2 0 includes right 
and left augers 58,60, right and left conveyers 62,64, 
and first and second transporting conveyers 66, 68. 
It is recognized that only one transporting conveyer 

15 66 is needed and that more than two conveyers could 

also be used without departing from the essence of the 
invention. The right and left augers 58,60 are 
operatively located to receive the removed silt from 
the respective first and second wheel assemblies 40,42 

20 and deposit it onto the respective right and left 

conveyers 62,64. The right and left conveyers 62,64 
moves the silt from the respective augers to the first 
transporting conveyer 66. As can be readily 
recognized, additional transporting conveyers 66,68 

25 could be utilized to remove the silt from the 

apparatus 10 or the silt could be deposited onto a 
main conveyer system, barge or other transporting 
mechanism(not shown) for transporting the silt to a 
storage area. As illustrated, the transporting 

30 conveyers 66,68 are mounted on floats 24. Respective 
circle gear assemblies 70 are utilized to orient the 
first and second transporting conveyers 66,68 relative 
to the apparatus 10 and to each other. Consequently, 
the removed silt can be deposited in a predefined 
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location as the apparatus 10 is being used to 
continuously remove the silt from under the body of 
water. 

The height adjusting mechanism 2 2 includes a 
5 tower 7 2 mounted on the frame arrangement 14 and 

includes a lifting arrangement 74 connected between 
the top of the tower 72 and the end of the wheel frame 
assembly 34 opposite to the pivot point 35. The 
height adjusting mechanism 22 controls the depth that 

10 the respective wheel assemblies 40,42 is permitted to 
penetrate into the silt below the body of water. 

As illustrated in Fig. 3, the apparatus 10 
operates in cooperation with a global positioning 
system (GPS) . The GPS, as is well known, includes a 

15 remote office 76 having a transmitter/receiver, a 
satellite 78, and a receiver/ transmitter 80 at the 
apparatus 10. It is recognized that the GPS could be 
used only to identify the position of the apparatus 
relative to the fixed remote office 76 so that the 

2 0 operator can make needed adjustments or it could be 

used in combination with a controller to automatically 
control the operation of the apparatus 10. It is also 
recognized that the apparatus 10 could be controlled 
without the aid of GPS. For example, the direction of 

25 travel could be controlled by use of positioned flags, 
a laser or other known direction control devices 

Referring to Figs. 4-6, the shield mechanism 
18 is illustrated in better detail and includes an 
outer arcuate shield arrangement 84, an inner arcuate 

30 shield arrangement 86 and a release mechanism 89. The 
outer arcuate shield arrangement 84 is located 
adjacent a portion of the outermost circumference 36 
and has a width substantially equal to the width of 
the vanes 44 in the wheel assembly 40/42. The outer 
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arcuate shield arrangement 84 is located adjacent the 
portion of the outermost circumference 3 6 that is on 
the trailing end of the respective wheel assemblies 
40,42 between the silt under the body of water and a 
5 point above the water level. In the subject 

apparatus, the width of the outer arcuate shield 
arrangement 84 is substantially equal to the width of 
both of the first and second wheel assemblies 40,42 
combined. 

10 The outer arcuate shield arrangement 84 

includes an arcuate member 90 pivotally connected to 
the wheel frame assembly 34 at a pivot point 92. The 
width of the arcuate member 9 0 is substantially equal 
to the combined widths of the first and second wheel 

15 assemblies 4 0,42 and is located adjacent the portion 

of the outermost circumference of the respective wheel 
assemblies 40,42. 

The inner arcuate shield arrangement 86 is 
connected to the wheel frame assembly 34 and disposed 

20 along a portion of the respective first and second 
wheel assemblies 40,42 adjacent the innermost 
circumference 38. The inner arcuate shield 
arrangement 86 includes respective arcuate shield 
members 88 located adjacent the innermost 

25 circumference 38 of each wheel assembly 40,42 at a 

location along the silt retaining chambers 4 6 that are 
filled with silt to a point just prior to ejection of 
the silt and along a portion thereof subsequent to the 
ejection of the silt to a point generally at which the 

3 0 silt retaining chambers 4 6 reenters the body of water. 

The release mechanism 89 is operative to 
permit the arcuate member 9 0 of the outer arcuate 
shield arrangement 84 to pivot away from the wheel 
assemblies 4 0,42 and stop the wheel assemblies . 40 , 42 
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in the event an object becomes wedged between the 
wheel assemblies 40,42 and the arcuate member 90. The 
release mechanism 89 of the subject invention includes 
first and second linkage arrangements 94,96. Since 
5 both of the linkage arrangements 94,96 are the same, 
only one of them will be described in detail. 

Each of the first and second linkage 
arrangements 94,96 include first and second links 
98,100 connected between the arcuate member 90 and the 

10 wheel frame assembly 34. One end of the first and 
second links 98,100 are pivotally connected to each 
other at a pivot point 102. The other end of the 
first link 98 is connected to the arcuate member 90 at 
a point 101. The other end of the second link 100 is 

15 connected to the wheel frame assembly 3 4 at a point 
103. The respective linkage arrangements 94,96 are 
biased to their set position by respective fluid 
cylinder mechanisms 104 that is connected between the 
second link 100 and the wheel frame assembly 34. When 

20 in the set position, the pivot point 102 of the first 
and second links 98,100 is located in a position 
generally adjacent but not along a line extended 
between the connection points 101 and 103 of the other 
ends of the first and second links 98,100 with the 

25 arcuate member 90 and the second link 100. In the 
event an object becomes wedged between the wheel 
assemblies 40,42, the force exerted on the arcuate 
member 90 is transferred therethrough to the linkage 
arrangements 94,96. The exerted force causes the 

30 first and second links 98,100 to pivot at the pivot 
point 102 by overcoming the biasing force created by 
the fluid cylinder mechanisms 104, In order to ensure 
that the arcuate member 90 is not placed in a bind, a 
torque tube 106 is firmly connected between the. first 
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and second linkage arrangements 94,96, In the subject 
embodiment, the torque tube 106 is disposed between 
the respective second links 100. 

A switch 108 is disposed between the wheel 
5 frame assembly 34 and at least one of links 98,100 and 
operative to provide a signal to stop the rotation of 
the wheel assemblies 4 0,42 whenever the release 
mechanism 89 is tripped. Once the object has been 
removed, the fluid cylinder mechanism 104 resets the 

10 linkage arrangements 94,96 and the wheel assemblies 
40,42 are once again functional. 

Referring to Figs. 7 and 8 in combination 
with Fig. 4, the ejector mechanism 19 is illustrated 
in greater detail. The ejector mechanism 19 is 

15 connected to the wheel frame assembly 3 4 and includes 
first and second ejector members 109,110, a timing 
device 112, such as a chain or belt, a crank member 
114, and first and second links 116,118 connected 
between the crank member 114 and the respective first 

2 0 and second ejector members 109,110. 

Each of the first and second ejector members 
109,110 has a width that is generally greater than 
one-half the width of the respective vanes 4 4 but less 
than the width thereof. In the subject embodiment, 

25 the width of the respective first and second ejector 
members 109,110 is approximately 90 percent of the 
width of the vanes 44. 

The crank member 114 has first and second 
eccentric arms 120,122 that are oriented 180 degrees 

30 from each other. The orientation of the firsthand 

second eccentric arms 120,122 is based on the degree 
of offset between the vanes of the respective wheel 
assemblies 40,42. The timing device 112 turns the 
crank member 114 in response to the rotation of the 
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wheel assemblies 40,42. Consequently, each of the 
ejector members 109,110 is moved into the associated 
silt retaining chambers 46 as the wheel assemblies 
40,42 rotates. The ejector mechanism 19 is located 
5 generally at the top of the wheel assemblies 40,42, 
As more clearly illustrated in Figs. 1 and 
2, the propulsion and steering system 23 includes 
first and second independent drive wheel assemblies 
124,126. Since each of the first and second 

10 independent drive wheel assemblies 124,126 are the 
same only one of them will be described in detail. 
The respective drive wheel assemblies each include a 
fluid driven drive wheel 128, a parallelogram linkage 
13 0 disposed between the fluid driven drive wheel 128 

15 and the frame arrangement 14 and a fluid actuated 

cylinder 132 operative to raise and lower the drive 
wheel assembly 128. In the subject embodiment, the 
respective drive wheels 128 have spade shaped members 
attached to the periphery thereof that are operative 

2 0 to penetrate the silt for traction. The parallelogram 
linkage 130 is operative in a well known manner to 
maintain the respective drive wheels in a generally 
vertical orientation during raising and lowering. 
Since the respective drive wheels 128 are 

2 5 independently controlled, steering is achieved by 

turning one drive wheel 12 8 faster or slower than the 
other . 

Industrial Applicability 

3 0 Prior to removing silt from a body of water, 

the depth of water above the silt in the body of water 
is determined and charted. If the silt removing 
apparatus 10 is being operated in cooperation with 
GPS, the charted information is entered into the 
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apparatus 1 control system and set with respect to the 
fixed remote location. During use, the drive wheels 
12 8 are lowered into the water until the spades 
thereof engage the silt, the silt excavating wheel 
5 mechanism 16 is lowered into the water to a depth 
equivalent to the depth necessary for the silt 
retaining chambers 46 to effectively fill with silt* 
As the excavating wheel mechanism 16 rotates, the 
respective silt retaining chambers 4 6 move through the 

10 body of water towards the top most position of the 
respective wheel assemblies 40,42. As the silt 
retaining chambers 4 6 move through the body of water, 
the outer arcuate shield arrangement 84 shields the 
silt in the respective silt retaining chambers 64 from 

15 the water. Consequently, the silt does not carry 

large amounts of water along with the silt. Likewise, 
the water does not have a tendency to wash the silt 
from the silt retaining chambers 46. As the wheel 
assemblies 40,42 rotate and carry the silt from the 

2 0 bottom towards the top, a portion of the inner arcuate 
shield arrangement 8 6 functions to shield the silt 
from the water and likewise retains the silt in the 
respective silt retaining chambers 4 6 prior to the 
respective silt retaining chambers reaching the top 

25 most position of the wheel assemblies 40,42. 

Once the silt retaining chamber reaches the 
top most position of the wheel assembly 40/42, the 
silt is in the position to be removed from the silt 
retaining chamber 4 6 and deposited in the respective 

30 augers 58/60. Prior to the respective silt retaining 
chamber 4 6 reaching the top most position, the inner 
arcuate shield is terminated to allow the silt to exit 
the silt retaining chamber 46, As the silt retaining 
chamber 4 6 reaches the top most position, the 
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appropriate ejector member 109/110 is forced downward 
to eject the silt from the silt retaining chamber 46. 
Since the timing device 112 turns the crank member 114 
in relation to the turning of the wheel assemblies 
5 40,42, the associated link member 116/118 moves the 
appropriate ejector member 109/110 downward into the 
silt retaining chamber 46. As the wheel continues to 
rotate, the other portion of the inner arcuate shield 
86 functions to shield or close the respective silt 

10 retaining chambers 46. In the event all of the silt 
did not fall from the silt retaining chamber 4 6 and 
would attempt to fall into the water, the inner 
arcuate shield 86 prohibits the silt from falling. 
Any silt falling back into the water tends to agitate 

15 the water and causes undo mixing of the water and the 
silt at the bottom of the body of water. 

In the subject embodiment, the excavating 
wheel mechanism 16 is turning in the same direction as 
the respective drive wheels 128. Consequently, the 

20 drive wheels 128 may be serving as a braking wheel or 
may merely be turning with little or no power being , 
introduced thereto. The apparatus 10 is moving 
forward at a rate generally equivalent to that 
necessary for the respective silt retaining chambers 

25 46 to completely fill with silt. If the silt 

retaining chamber 46 is not totally filled, there is a 
possibility that the remaining unfilled portion may 
fill with unwanted water. It is believed that in the 
subject embodiment, the excavating wheel mechanism 

30 will turn at the rate of about one revolution per 
minute. The turning rate of the wheel assemblies 
40,42 is based on the size of the wheel assemblies. 
In the subject arrangement, the wheel diameter is 
about six meters in diameter and about two meters in 
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total width. It is recognized that various wheel 
diameters and wheel widths could be used without 
departing from the essence of the invention. 

Once the silt has been ejected from the silt 
5 retaining chambers 46 into the respective augers 
58,60, the augers moves the silt outwardly and 
deposits it onto the respective first and second 
conveyers 62,64. The conveyers 62,64 moves the silt 
and dumps it onto the conveyer 66 which in turn moves 

10 the silt and dumps it onto the conveyer 68. The 

conveyer 68 in turn dumps the silt onto a continuous 
conveyer or some other collection device which moves 
the silt to a storage stockpile site. One possible 
storage site would be to deposit the silt into large 

15 stockpiles in the body of water or to deposit the silt 
into long stockpiles in the body of water. This would 
alleviate the need and costs to haul the material away 
in trucks. 

In the event that an object becomes wedged 
20 between the wheel assemblies 40,42 and the arcuate 

member 90 during the silt removal process, the release 
mechanism 89 trips and the wheel assemblies 40,42 
stop. The wheel assemblies may be stopped by the 
operator after receiving a signal from the switch 108 
25 or it may be automatically stopped once the release 
mechanism 89 is tripped. Once the object has been 
removed, the cylinder arrangement 104 resets the 
release mechanism 89 and the apparatus is ready to 
continue removing silt from under the body of water. 
3 0 As previously noted, the apparatus is . 

steered by altering the speed of the first and second 
drive wheels 128 relative to each other. Since the 
GPS has the depth of water already charted and 
likewise knows the general terrain of the body- of 



BNSDOCID: <WO 9844204A1 _l_> 



WO 98/44204 



PCT/US98/04089 



water, the silt removing process can be continuously 
ran with very little operator control. 

The subject apparatus 10 is primarily* 
intended to remove silt from under a body of water in 
5 which the depth of water is normally not greater than 
1 to 1.5 meters deep. Once the silt has been removed 
from the body of water, it is desirable that the depth 
of the body of water be in the range of 2 to 2 . 5 
meters deep. 

10 As the apparatus 10 is being used for long 

periods of time, the volume of fuel in the fuel tank 
30 is consumed thus effecting the weight distribution. 
As the fuel is being consumed the buoyancy control 
arrangement senses the change in the weight 

15 distribution and automatically changes the buoyancy in 
certain ones of the floats 2 4 to correct the weight 
distribution . 

The circle gear assemblies 70 operate to 
maintain the position of the conveyer 68 relative to 

2 0 the main conveyer system as the apparatus moves 

forward during silt removal. This relationship is 
automatically controlled by the GPS or it may be 
manually controlled by an operator. 

In view of the forgoing, it is readily 

25 apparent that the silt removal apparatus 10 is an 

efficient system to remove silt from under a body of 
water and stockpile the removed silt. The subject 
apparatus is effective in removing the silt while 
prohibiting large amounts of water from being removed 

30 with the silt. Likewise, by using GPS , the entire 
silt removal process can be carried out without 
requiring a large amount of manual input and can be 
continuously ran without having to wait until the 
water has been separated from the silt. 
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Other aspects, objects and advantages of the 
invention can be obtained from a study of the 
drawings, the disclosure and the appended claims. 
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Claims 

1. An apparatus (10) adapted for removing 
silt from the bottom of a shallow body of water, the 

5 apparatus (10) comprising: 

a floatation arrangement (12) operative to 
float on the surface of the body of water; 

a frame arrangement (14) mounted on the 
floatation arrangement (12); 
10 a silt excavating wheel mechanism (16) 

having an outermost circumference (36), an axis (43) 
oriented parallel to the body of water, being 
rotatably mounted to the frame arrangement (14) , and 
operative to extract silt from under the body of 
15 water; 

a conveying arrangement (20) operative to 
convey the extracted silt away from the excavating 
wheel mechanism (16); and 

a height adjusting mechanism (22) operative 
20 to raise and lower the excavating wheel mechanism (16) 
relative to the surface of the water. 

2. The apparatus (10) of claim 1 wherein 
the excavating wheel mechanism (16) has a plurality of 

25 radially spaced vanes (44) having opposed ends (48,50) 
and being located adjacent the outermost circumference 
(36) and first and second opposed sides (52,54) 
connected to the respective opposed ends (4 8,50) of 
the vanes (44) to from a plurality of silt receiving 

3 0 chambers (46) . 

3. The apparatus (10) of claim 2 including 
a shield mechanism (18) having an outer arcuate shield 
arrangement (84) having a width substantially equal to 
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the width of the respective vanes (44) and being 
connected to the frame arrangement (14) at a location 
adjacent a portion of the outermost circumference (36) 
of the excavating wheel. 

5 

4. The apparatus (10) of claim 3 wherein 
the excavating wheel mechanism (16) has an innermost 
circumference (38) spaced inwardly from the outermost 
circumference (36) and the shield arrangement (18) has 
10 an inner arcuate shield arrangement (86) having a 
width substantially equal to the width of the 
respective vanes (44) and being connected to the frame 
arrangement (14) at a location adjacent a portion of 
the innermost circumference (38) . 

15 

5* The apparatus (10) of claim 4 wherein 
the excavating wheel mechanism (16) includes first and 
second adjacent excavating wheel assemblies (40,42) 
each having a plurality of radially spaced vanes (44) 

20 having opposed ends (48,50) and being located adjacent 
the outermost circumference (36) , a divider is 
disposed between the first and second adjacent wheel 
assemblies (40,42) and connected to one end of each 
vane (44) , and the first and second opposed sides 

25 (52,54) are connected to the other end of the 

respective vanes (44) to form the plurality of silt 
receiving chambers (46) . 

6. The apparatus (10) of claim 5 wherein 
3 0 the plurality of vanes (44) in the first excavating 
wheel assembly (40) is radially offset from the 
plurality of vanes (44) in the second excavating wheel 
(42). 
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7. The apparatus (10) of claim 6 wherein 
the width of the outer shield is substantially equal 
to the combined width of the first and second wheel 
assemblies (40,42) and the second excavating wheel 
5 assembly (42) has an inner circumference (38) and an 
inner shield connected to the frame (14) and located 
adjacent the inner circumference of the second 
excavating wheel assembly (42) • 

10 8. The apparatus (10) of claim 7 wherein 

the floatation arrangement (12) includes a plurality 
of individual floats (24) that are interconnected by 
the frame arrangement (14) and a buoyancy control 
arrangement (26) operative to adjust the buoyancy of 

15 at least a portion of the plurality of individual 
floats (24) . 

9. The apparatus (10) of claim 4 wherein 
the excavating wheel mechanism (16) includes a wheel 
20 frame assembly (34) having an excavating wheel 

assembly (16) rotatably mounted thereon and includes 
an ejector mechanism (19) connected to the wheel frame 
assembly ( 34 ) . 

25 10. The apparatus (10) of claim 9 wherein 

the ejector mechanism (19) includes an ejector member 
(109,110) located generally adjacent the top of the 
wheel assembly (40,42) and operative to push the silt 
from the respective silt chambers (46) . 



11* The apparatus (10) of claim 10 wherein 
movement of the ejector member (109,110) is in 
response to rotation of the excavating wheel. 
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12. The apparatus (10) of claim 4 including 
a control arrangement (26) operative to aid in 
controlling the operation of the apparatus (10) . 

5 13 • The apparatus (10) of claim 12 wherein 

the control arrangement (26) is a global positioning 
system. 

14, A method of removing silt from under a 
10 shallow body of water, the method comprising: 

mounting a frame arrangement (14) on a 
floatation arrangement (12) ; 

mounting a silt excavating wheel mechanism 
(16) having a plurality of silt retaining chambers 
15 (46) on the frame arrangement (14) and rotating the 
wheel as the floatation arrangement (12) is being 
moved in a predetermined direction; 

shielding a portion of the excavating wheel 
mechanism's outermost circumference (36) from the 
2 0 volume of water; 

shielding a portion of the excavating wheel 
mechanism's innermost circumference (38) from the 
volume of water; 

ejecting the silt from the respective silt 
2 5 chambers (46) ; and 

conveying the silt to a transporting 
mechanism (66,68) for subsequent stockpiling. 

15, The method of claim 14 wherein in the 
30 step of rotating the excavating wheel mechanism .( 16) , 

rotating the wheel at a rate proportional to the 
moving of the floatation arrangement (12) . 
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16. The method of claim 15 including the 
step of controlling the operation of the silt 
excavating wheel (16) in cooperation with a global 
positioning system. 

5 

17. The method of claim 16 wherein the 
floatation arrangement (12) includes a plurality of 
floatation members interconnected by the frame 
arrangement (14) and including the step of controlling 

10 the buoyancy of at least a portion of the respective 
floatation members. 



15 



BNSDOCID: <WO 9844204A1 J_> 



WO 98/44204 



PCT/US98/04089 




BNSDOCID: <WO 9844204A1 J_> 



V 



WO 98/44204 



PCT/US98/04089 



2/8 




BNSDOCID: <WO 9844204A1_I_> 



WO 98/44204 



PCT/US98/04089 




BNSDOCID: <WO 9844204A1 _l_> 



WO 98/44204 PCT/US98/04089 



4/8 




BNSDOCID: <WO 9844204A1_I_> 



WO 98/44204 



PCT/US98/04089 




BNSDOCID: <WO 9844204A1_I_> 



WO 98/44204 



PCT/US98/04089 




BNSDOC1D: <WO 9844204A1 _l_> 



WO 98/44204 



I 

[0 

I 



m 




BNSDOCID: <WO 9844204A1 J_> 



PCT/US98/04089 



8/8 




INTERNATIONAL SEARCH REPORT 



international application No. 
PCT/US98/04089 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(6) :E02F 3/08 
US CL : 37/337,326 

According to International Patent Classification (IPC) or to both national classification and IPC 



a FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 37/337,326,309,190,328,338,189,9194; 56/8.9; 405/162,1 59 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
NONE 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
APS 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



x 
x 

Y 

A, P 
A 



US 5,456,551 A (SAXON) 10 October 1995, see entire document. 
US 4,257,178 A (SPRADLIN) 24 March 1981, see entire document. 
US 5,311,682 A (STRUDIVANT) 17 May 1994, col. 4, lines 44-62. 
US 5,638,620 A (VAN DER KOOY) 17 June 1997, see abstract. 
US 1,839,929 A (POWELL) 05 January 1932, see entire document. 



1-3, 14-15 
1-2, 14-15 
16-17 
1-17 
1-17 



| x| Further documents are listed in the continuation of Box C. | | See patent family annex. 



•E' 



Special categories of cited documents. 

document defining tiie general stale of the art winch is not considered 
to be of particular relevance 

earlier document published on or alter the international filing date 

document which may tlirow doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
ipccial reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing dale but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to undentand 
the principle or theory underlying the invention 

document of particular reitfvnnce; the claimed invention cannot be 
considered novel or cannot Ue considered to involve an inventive step 
when die document is taken alone 

document of particular relevance; the claimed- invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
08 JUNE 1998 



Date of mailing of the international search report 




1 3 AUG 1948 




Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box FCT 

Washington, D C. 20231 
Facsimile No. (703) 305-3230 



Authorized officer 

THOMAS A. BEACH 
Telephone No. (703) 308-2168 



Form PCT/ISA/210 (second sheetX-July 1992)* 
BNSOOCID: <WO 9844204A1 J_> 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US98/04089 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



A 
A 



Citation of document, with indication, where appropriate, of the relevant passages 



US 1,460,558 A (OLDEN) 03 July 1923, see entire document. 
US 1,196,426 A (BOWLING) 29 August 1916, see figures 1-4. 



Relevant to claim No. 



1-17 
1-17 



l : orm PCT/ISA/210 (continuation of second shcet)(July 1992)* 



BNSOOCIO: <WO 9844204A1 _l_> 



J 
! 

i 




